gave written informed consent to participate in the study. Assessment procedures were anonymous. Psycho logical questionnaires were used only for statistical analyses and not for individual diagnosis.
tools Sociodemographic data were obtained using a structured inter view.
Asthma severity was assessed by experienced clinicians according to the Global Initiative For Asthma (GINA) guidelines. The spirometry tests were performed in the morning following abstinence from inhaled bronchodilators, so the patients with asthma exacerbations were excluded from the study.
Patients rated their perceived dyspnea on the 10-point Borg scale. Mental health was assessed using the GHQ-28. 15 This is a screening tool that is most sensitive to cases of temporary psychiatric symptoms in the context of normal functioning than on characteristics of permanent psychopathology. The GHQ-28 describes 4 areas: 1) somatic symptoms (as an expression of "somatization" of emotions) -GHQ A; 2) anxiety -GHQ B; 3) functioning disorders -GHQ C; 4) depression -GHQ D. In large studies, the GHQ demonstrated high sensitivity and specificity to a broad spectrum of mental disorders diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders III. 18 To assess Rotter's 19 inter nal vs. external LOC, the Polish adaptation of the tool was used. The result defines how the subjects perceive the causal link between their own behavior and its consequences. People who tend to believe that they have no influence on their environment (external LOC) score high, while those with a developed sense of agency (internal LOC) score low. statistical analysis Statistical analyses were performed using the STATISTICA software. The differences between populations on continuous variables were studied with the t test. Gender differences in the severity of disease and educational level were determined by the χ 2 test. Links between quantitative variables were identified using correlation analysis.
The analysis of variance (ANOVA) was used to test the relationship between quantitative variables, such as education, and GHQ, including inter action effects with other variables, such as gender.
If statistically significant inter actions were found, the analysis of the simple effects was performed in order to check the effect of one variable, for example gender, at selected levels of another variable, for example education.
rEsuLts The study included patients with asthma step 1 to 4 according to the GINA classification: step 1 (3.60%), step 2 (38.7%), step 3 (22.5%), step 4 (35.1%). The majority of the study population were patients with secondary education (44.14%): primary education (10.81%), lack of correlation between the stage of the disease and psychopatho logical symptoms.
Lavoie et al. 6 indicated that although asthma patients with psychiatric disorders are not different in terms of pulmonary function tests from those without such disorders, the use of inhaled bronchodilators is much more widespread among asthmatics with psychopatho logical symptoms. Rimington et al. 12 demonstrated that the results of the Hospital Anxiety and Depression Scale (HADS) do not correlate with lung function but with subjective symptoms.
The diagnosis of psychiatric comorbidity largely depends on which method is used. Heaney et al. 13 showed significant psychiatric morbidity among patients with severe asthma, but the scale (HADS) that they used in their study yielded a lot of false-positive results.
Spinhoven et al. 14 showed that patients with high anxiety levels report more severe dyspnea than those with low anxiety. On the other hand, they demonstrated the same degree of histamine--provoked bronchoconstriction.
The General Health Questionnaire (GHQ), devised by David Goldberg, provides significant data on the associations between psychiatric morbidity and somatic diseases (including asthma). It can be used to identify psychopatho logical disorders, such as anxiety, depression, somatization, or to identify functioning disorders. 15 In a study by ten Brinke et al.,
16 the samples of patients with a high GHQ score did not differ in terms of their sociodemographic para meters from those with a low GHQ score, but the former would much more often visit their doctors, emergency services, and hospitals.
In another study by ten Brinke et al., 11 the GHQ showed no significant differences between the mild and severe asthma subgroups, and neither did the Anxiety Sensitivity Index or the Temperament and Character Inventory. The only differences were observed in terms of the locus of control (LOC). In severe asthma, the LOC was inter nal -patients demonstrated less confidence in doctors and treatment. The conclusion was that the effect of psychopathology and personality on asthma was overestimated. Campbell et al.
17 observed that although there was no link between the GHQ results and asthma severity, psychopatho logies identified by the questionnaire were associated with asthma-related dysfunctions in everyday activity.
The ambiguity of the above results provides justification for another study of the links between psychopathology and asthma in a wider context. In this study, we took into consideration an inter esting finding of ten Brinke et al. 11 that points to the relationship between the LOC and the course of asthma.
PAtIEnts And mEthods Patients
The study included 111 consecutive and unselected outpatients with asthma. The Study was approved by the local Ethics Committee. All participants were positive. The level of psychopatho logical symptoms was higher in patients with external LOC.
GhQ and the severity of dyspnea In the whole study group, as well as in the subgroup of women, there was a significant statistical correlation between all the GHQ scales and perceived dyspnea. In the subgroup of men, there was a positive correlation between the GHQ general scale and dyspnea, and only between the D scale (depression) and dyspnea.
After adjustment to the LOC scores, the association between dyspnea and psychopathology remained unchanged: it was observed between the GHQ and perceived dyspnea in subjects with inter nal and external LOC.
The analysis of the associations between psychopathology and the degree of dyspnea revealed that in the group with a strong sense of agency, high levels of dyspnea showed a strong positive correlation with the anxiety and depression scales. In the group with a weak sense of agency, there was a positive correlation between dyspnea and all the GHQ scales, and these links were stronger than in the group with a strong sense of agency.
At the next level of detail, evidence of such associations was sought in the subgroups of women and men (tAbLE 2).
dIscussIon
We did not include the use of corticosteroids in our analyses, which could possibly affect the mental status.
20 Psychopathology occurred to be clearly associated with subjective asthma symptoms.
Psychopathology and demography in asthma Our research indicates that age does not affect the GHQ results. In the samples of nonspecific population this association is not present either, and can only be observed in the populations aged over 75 years.
21
Research on twins have showed that higher education level reduces the risk of asthma. 22 Low education level has been identified as an independent variable associated with asthma exacerbations. 23 Our study points to a significant link between the level of education and the degree of depression in asthma patients.
vocational school (23.42%), and higher education (21.62%). In the subgroups of women and men, we observed no significant differences in the education level (chi-squared) χ 2 (3) = 1.00, P = 0.8 or in the disease severity (chi-squared) χ 2 (3) = 2.99, P = 0.39. The characteristics of patients are presented in tAbLE 1.
The ANOVA revealed no correlation (P >0.05) between the GHQ scale and asthma severity (according to the GINA classification). There was no correlation between asthma severity and gender (P >0.05). No statistically significant differences by gender were found in terms of age or asthma severity in this sample (P = 0.25). However, women had a significantly higher level of somatization symptoms as measured by the GHQ questionnaire than men (t(109) = 3.07, P = 0.003), (15.68 ±3.74 and 18.09 ±4.0, P = 0.003, respectively), as well as higher overall results in the GHQ (t(109) = 2.37, P = 0.02), (54.43 ±10.29 and 59.93 ±12.11, P = 0.02, respectively).
The GHQ results did not vary by age, either in the sample as a whole or in the subgroups of men and women. However, the ANOVA revealed a statistically significant association (P = 0.03) between education and the results of GHQ D scale. This indicates that patients with a higher education level reacted to a lesser extent in terms of depressive symptoms.
A separate analysis of the associations between education and the GHQ results in the subgroups of men and women revealed that there was a statistically significant gender difference in the results obtained on the GHQ A scale (level of somatization) for people with primary and vocational education (P = 0.001 and P = 0.008, respectively). The differences were not significant between the groups with secondary or tertiary education. Somatization levels also differed by gender: primary or vocational education (but not secondary and tertiary) was associated with a significantly higher level of somatization in women than in men.
Level of psychopathology and the locus of control The level of symptoms as expressed on the GHQ scales correlated with the inter nalexternal LOC. LOC was linked to anxiety symptomatology (r = 0.21, P = 0.03), depressive symptomatology (r = 0.26, P = 0.006), and the general GHQ scale (r = 0.22, P = 0.02). The correlations to clarify the role of this character trait in moderating the effect of psychopatho logies on perceived dyspnea. The significant associations between dyspnea and psychopathology in the context of LOC are different for men and women. In men with a strong inter nal LOC, the link was found between dyspnea and anxiety and depression. In women with inter nal LOC, the only link was an isolated one for psychopathology associated with somatization. In the "external LOC" group, men demonstrated no associations between psychopathology and dyspnea. In women, however, this correlation was obvious and was not present only for depressive psychopathology.
The above finding provides grounds for the hypothesis that inter nal LOC protects women against, but makes men sensitive to, psychopathology -dyspnea correlations. Based on this concept, we could propose a further hypothesis, namely, that in analogous situations men will demonstrate fewer psychopatho logical symptoms than women. Thus, a poor sense of agency, similarly to the high level of psychopathology in the GHQ, is a more significant probability factor for the aggravation of asthma symptoms in women than in men. Nevertheless, both these hypotheses and the latter suggestion require further analysis.
In their study, van Wijk and Kolk 33 referred to the effect of cognitive schemas on the perception of symptoms. They indicated that significant differences in experiencing the symptoms of a disease have their roots in the system of convictions, and that cognitive processes are important factors differentiating the way men and women experience symptoms.
One of the limitations of our study was the difference in the number of women and men; however, we decided to recruit consecutive patients, and thus the sample composition reflected the genPsychopathology in asthma varies between sexes. 24,25 Women in our group of patients showed more psychopatho logical symptoms than men. These results are in line with population studies based on the GHQ, which confirmed the psychopatho logical differences between men and women. In a number of studies in the general population, 26,27 women had higher average results than men. However, it was not confirmed in other studies. 18, 28, 29 The analysis of psychopatho logical para meters and perceived dyspnea revealed a significant association between all the GHQ scales and dyspnea in women. In men, there was a significant positive correlation only between dyspnea and the general GHQ scale and the GHQ D scale (depression). However, women experience more subjective symptoms than men in numerous other diseases. A study by Wijnhoven et al. 30 indicated that women have more intensive subjective asthma symptoms although their respiratory para meters measured objectively are better than those of men. Psycho logical distress associated with asthma is stronger in women than in men and is clearly evident already in the mild stages of the disease, while in men it appears only when asthma is chronic or more severe symptoms occur. 31 One explanation of the fact can be found in studies conducted by cultural anthropo logists. According to Robbins, 32 men are taught from childhood to be strong and hard and not to express discomfort.
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Locus of control In the group with a weak sense of agency, there was a significant positive correlation between dyspnea and all the GHQ scales, but in the group with a strong sense of agency there was a correlation only between dyspnea and anxiety and depression. Based on these results, we cannot conclude that a sense of inter nal control protects against the dyspnea--psychopathology link. Further research is needed Our study confirms and to some extent reconciles the apparently contradictory correlations reported earlier by other researchers. On the one hand, it demonstrates that psychiatric morbidity (expressed in the GHQ) is not associated with the stage of asthma, but on the other hand, it proves that the level of psychopathology is linked to subjective asthma symptoms. This association should probably receive more attention in asthma management guidelines. 34 The nature of the link between psychiatric symptomatology and dyspnea may be influenced by gender and by whether the LOC is inter nal or external. More associations between psychopathology and dyspnea were found in women; therefore, the extent to which gender and LOC differentiate the perception of dyspnea in the context of psychopathology is an issue that requires further investigation.
